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[0004] Data providers often own a large number of servers that provide identical
content located in data centers to help provide data efficiently. As used herein, the term
“data center” refers to a collection of associated servers. Should the data provider detect
that there are any network anomalies or failures, requests to the data provider may be
routed to either different servers within the data center, or a different data center entirely
depending upon the nature of the failure.

[0005] The servers that belong to a particular data center are usually within the same
building or complex but different data centers are often located geographically distant

from each other. The geographic distance adds protection so that catastrophic failure in



[ 0005] The servers that belong to a particular data
center are usually within the sane building or conpl ex
wheaodsf7Ber ent data centers are often | ocated PCT/US2009/038969
geographically distant from each other. The geographic
di stance adds protection so that catastrophic failure

i none data center caused by a natural disaster or

hb8iita 6t Fls¥d M\pyhauﬁpdlsa@deﬁ@r SR %ﬁa&ﬁy ) nbnalimuse failure
other data center. For exanple, one data center
q,%st Coast

B the othar dasa ety hEOYEfé%lPPIE:d%Qg flatﬁ‘ Remenirigirhe legatrd QR

dNew ORIk &ld AMbGBE ddRecehRE At BEbOBCAEEoNES W L0@skt ih Badan
Franci sco. Thus, upon an earthquake in San Franci sco

ERECISERuERS YPan fYy ?%thﬂﬁ’ﬁkte Frad anoFa{f‘%?“&% Hibgauses dyjlrasindhaiggta

icBgteadudre mauhaehdtn réhel tdaﬁeada.eeed&h@f 1|n| NewNgwrkYor K.
rs also alloQ

[ 0006] arate data cent | ar
6&5\9? de rssﬁg”tf@)te deip crues e alfyaldresdatmeod Pg‘?%ﬁ%%ad of the
8bdvers n@id dfficietBl X atpipts, tHehRtadahiar i6 ey ork mgla\h{amei«zer

e server. | oads of 85% i ndi cat,i
o e S PR et s 2Ot Eame B s Tt e SRS oo
ceimnteh Sb.lﬂFISﬁﬂsdt_jrrﬁigEtl HaCOselifeg hiad:ha’\/js %Sz& I”tMe kanheOi@€lsnt Ofn (ﬁr&%to
ant. .In or

I h%" qi%%’i“ﬁre YRYY- B 8d &ﬁ‘&lﬁf‘t C88‘Pﬁ‘i%%11 ﬁe%eSFz'Zq% 8‘§tV igusly
tvhald lpuvew:emusﬂtyo o dhd cbraavren bleery slenbulildnstdaé belatuged to the data

q ghip FltY\qD % ead b?routedtothe dat a
Cglh?r IP " %S%Sclerugﬁm s%%verr%%a P K& %Server | oads are
Qﬂﬂﬂaﬂ [R)ﬂfh?g toR(atlbusmgtatoentva foir byl garibak pathsenna}ezﬂso i@f defrymined by

ecg%in?%rrﬁlag OU t ut ne fWOI‘E C ottlr:]Oeg f’il’l({] m%(l ﬂ% tIEen%S bas&l upon
ald]sel sémigivhs Eass&ﬂnplp,camet\muk f—mlom‘mhlghu @ at feingle )pamrpinehe
a ) %&k 5{ ﬁ%]:l%afbls l(%f; lc}egt% ga&h rg%:et‘i%?g 1n6¥hﬁt atrg’al otr%?haevnee orﬁ Eo tP%} he
domrcteﬂ td the date t paoieks’ tlc)stlnm:tonbén iothsaexetld, oraitflh eowtsta)n caused
e h

8 S RSB RRDnd 8 (RN Bl S BT Bront ] i noowork
itrafftctte Sba/rm theat Efawgﬂk atda@lgnétomtbk By lgmtlfnagjs@nlﬁ ef f@dmte or

t ico.

AL b0, BB TS ASR5 L 0t B

mvwai? fmoatldy wopdesiplgufl hmg ohtgylmgets gdljc]m gferthaon asimgesible about the
!ﬁbtr{eﬁ{dﬂ( gelﬂﬁ'}ﬁaﬁ@\ﬁ%s @e%oﬁlg%}é% }{%}g%ngsy L['gllfﬁg%%rowders

talning as nmuch i nfornation
tolﬁéa%étlﬂ‘/boasléefaﬁde%éle@\Drk per f or mance has becone
increasingly inportant to | arge providers of data,
such as search engi nes. BRI EF DESCRI PTI ON OF THE
HIRAAY NES CROIGOSN @%gﬁ%éﬁfﬂ\]ﬁﬁventi on is illustrated

QUOOGTV Offpe PEAR lifrend@ds ﬁfﬁgtra@éﬁ BWanyf e!;eirﬁ%lttz %131 Ré: by'v&hy of

ures of the acconpanying drawi ngs and in which
|h|nk@tl?refuaa§hé HawehofinBe sdcempatyre drayviggsand air whick fspieterense

'nﬂm\éﬁlsqgfer {000 eGhients knd & véhikl: ock di agram di spl ayi ng

the relationship between the data centers,
[0009] FIG. 1 is a block diagram displaying the relationship between the data centers,

servers, clients, and collection server, according to an embodiment of the invention;
[0010] FIG. 2 is a diagram displaying the steps followed to collect and analyze
network performance data, according to an embodiment of the invention; and

[0011] FIG. 3 is a block diagram of a computer system on which embodiments of the

invention may be implemented.
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[0015] In an embodiment, the collection server sorts the connection data from the
servers based upon the data center where the server is located and the location of the
client. The location of the client may be based on a geographic mapping of the client, an

Autonomous System number, or an [P address range. The Autonomous System number

is a number that indicates routing. IP address ranges may vary. For example, the [P
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to the network. [0015] In an enbodi nent, the
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r modified to store data that is re-transmitted. Data transmissions may follow any

type of data transmission protocol, including TCP. The Transmission Control Protocol
(“TCP”) is an Internet protocol that allows applications on a networked host to create a
connection to another host. For example, a client requesting a web page might represent
one host and the server providing the web page content to the client might represent the

other host.
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serves data to clients by a data provider. The server
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re-transmitted bytes per connection, round trip times of SYN packet, total bytes
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transmitted, and total throughput per connection.

[0024] As used herein, “connection data” refers to any measurement, metric, or data
used in a network connection. Some examples of connection data include, but are not
limited to, source IP address, source port, destination IP address, destination port, data
sent, data re-transmitted, data received, duplicate data received, maximum congestion
window, SYN round-trip time, smooth round-trip time, and any other data or

measurement for a network connection. The connection data may be stored in any
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IP address prefix of a variable length.

CLUSTERING BY GEOGRAPHIC MAPPING
[0029] Geographic mapping of a client may occur through geolocation. As used

herein, geolocation refers to identifying the real-world geographic location of an Internet
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Internet. BGP works by maintaining routing tables of IP networks or “prefixes” that
designate the ability to reach a network. The information in a routing table may include,
but is not limited to, the IP address of the destination network, the time needed to travel
the path through which the packet is to be sent, and the address of the next station to
which the packet is to be sent on the way to destination, also called the “next hop.” BGP

makes routing decisions based on available paths and network policies. For example, if

there are two paths available to the same destination, routing may be determined by
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255 taking the place of the "x". This limts the
information, a network problem is determined when data is transmitted from Data Center

1 to clients in New York. The data provider may contact the Internet Service Provider
serving New York that there may be a problem or data traffic may be routed in a different
fashion to New York.

[0036] In another embodiment, rather than relying only upon re-transmission rates,
other factors are considered in order to determine network performance. For example, the

round trip time, or latency of data, might be considered along with re-transmission in
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indicates that colocation 1 and colocation 2 have a high re-transmission rate to majority of
users. Another set of colocations might also be serving the same users from another
country or location. If network performance data indicates that the re-transmission rate
for the set of colocations from another country or location is smaller, the location of the
data center might to moved to the other country or new colocation. In other words, more

accurate network performance data enables a more informed choice in order to select data
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such as storage device 310. Execution of the sequences of instructions contained in main
memory 306 causes processor 304 to perform the process steps described herein. In
alternative embodiments, hard-wired circuitry may be used in place of or in combination
with software instructions to implement the invention. Thus, embodiments of the

invention are not limited to any specific combination of hardware circuitry and software.

10



bus 302 or other conmunication nmechani smfor

comruni cating information, and a processor 304 coupl ed
wowdob/1brg9 302 for processing i nformati on. ConpRCEIS2009/038969

system 300 al so includes a nmain nenory 306, such as a

random access nenory (RAM or other dynam c storage

devi ce, coupled to bus 302 for storing information and

l[(mtsl UCHTIH@ R§mt* %abﬁn@z@@meeﬁedwmp AO%E$ BQEIn 38¥rs tdByMmedium
306 al so may be used for storing tenporary

. Pt BY i PETHURE $4% WRrHaBICA S B HPOITRRERGR Bdrpighc fashion.

ax 8¢ sth b &t ilhfshEned &sﬂ%&oh@uﬂ@?s VeRBCID eehridNs REMERSSATable
304, Conputer system 300 further incl udes a read onl

y
ma};e RNy BB ¥ YPPltip Bfo viding IpYrugtigfs sy Rrogrsyr g for exéeution.
Gauph eddibm @ayf&alaﬁaaxfyqbr@t ﬁlb]él(ﬂ)%g 3%@{& Gmiit8d QrsPiidediedaihd
Instructio rocessor St ra evi
g@&ﬂma%%n@@ n‘%f“ia%e BrdR msrdahhqie aen- Yﬂ eg mF‘g Clca‘{ﬂlf&é%medla
N -ouiR] 1aetlid dichuss, B9 2xdn@ile, Sp@dal algnagném areds| @Bh adddorage

i nstr Ll uter system
A 6 DR, hOB8k GRIRUL SE SYREm.A00 MR By 30
claihoeksion medtauhxeuc(eQRTa)qal tdiles diop pdragtien@d ifibéraipiied, inohiding the

t t .d 31 [ .
SiERARb i B B A by e Vfrﬁeilaswé$oet'af9%° BB
dighmutvieg atidhng thasé germﬂalted(mnag] dldﬁx;\mmmdd aftaaed dons to

R PEGPR B SRMEL RS LIS P SRR Lo
chir1gatia @iteeletettoh bkeym/sfoarmenhammn nltaateladnghdmtemlbmmo a
|nf8rnat|on and command sel ections to processor 304
and for controlling cursor novenent on display 312.
T004d] i npsietmskenfones cbfymchlabhqadktas medio uuthgla,éesemﬁlpfer g6dem

f axi a
(hskge\l/\ﬁex?%ig ﬁlts% Eﬂtarcf c{ T gl%ehlg {a egolr an %thgr Igaegcr:let? OSI ’taxglés
iIROM, quly axter omt%MQ@dlﬂ'm@ummws i@periape, raay attheldeMlcztl medirsewith

atte%?&ﬁ‘ﬁé%ﬁ asl¥1§ ﬁBR/I ﬁ)(ﬁ EP i\/leg%ﬂk d[fl{@Mt ?nyml#e% éh%?nory

escr erein ccor |ng one e
ichipemtirgmilge thvegeEr pewh dqm@eéh@elp@re& or pedother negimpw frem

Wgheamoﬁg)gwk&nrg&ponse to processor 304 executing one

or nore sequences of one or nore instructions
dOMShI nedurions fesnnofmagebing-rggable Sgdia mayde inyotvied irscammingloae or

rn?(ﬂ séﬁgérfraeegr(gf' a(l)gf: HPHQ%an%ggtlJnE %r@&%o‘? 864 for exection. ?1’3](?6 f.:xample

ium such as storage device
@@e@ﬂmC@‘PﬂSGlﬁaYtlhléalbe‘m}@ﬂ@éS)n@fmﬁgnBtteryﬁq f@nemete aerapuierd The

| fn SR L O FRIREGY 1038 ﬁw%@s‘t&%@t?bn@ TG ﬁ§§}%m?tofﬂe1£ REJ {A6 Met he

process St eps descri b herein. I'n alternative
eRbueliane AYSS 2 tﬁ@}h@rnwrreeam@amﬁemr Y\ adenplocde gomppiqy|sgien

@60 €dn ﬂe&l&éocﬁpﬂeﬂﬁgﬂ @B tél\élﬁlbnesl‘ﬁfe MRLE dn 9L A aBRSid Qo convert
i mpl ement the invention. Thus, enbodi nents of the

ittt o 8 infFagred gignali A ider-iee delpgiorsisn sqceive theskrsicamier! gthe
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"machi ne-r eada medi unf " as used herein refers to any
s Ao i MpaPi 0P e which PEcev P Hdetiarea 2phateceaiibes
3nsBEYnE eTAOIn AR &sir@Rivied bR naRAKEhS 3D@mAY Bftionally be stored on

storage device 310 either before or after execution by processor 304.

[0046] Computer system 300 also includes a communication interface 318 coupled to
bus 302. Communication interface 318 provides a two-way data communication coupling
to a network link 320 that is connected to a local network 322. For example,

communication interface 318 may be an integrated services digital network (ISDN) card
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In an enbodi nent inpl enented using conputer system

300, various machi ne-readabl e nedia are involved, for
wex@apse39 i n providing instructions to processpCT/BS2H09/038969

for execution. Such a nmedium may take many fornmns,

including but not limted to storage nedia and

transm ssion nmedi a. Storage nedia includes both

ROR nib@l:rﬁftd ﬁ@wﬁ@d daa admuAtatoh lcEni¥Bsindo a Ib@@esm{cﬁﬂg tyfe of
nmedi a i ncludes, for exanple, optical or magnet.i
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Transm ssi on e i ncl udes_coaxi al, cabl es pper

O PR BT PSSt MR e [P o rien e tipn, gprmunication

GRBMIc SE3 RiAds é?r@?rece-lr\reél Bl%&h&zﬂ | httroBEdrR (i€ aNopdic 8 Qighalk ehat hery
f acoustic or ht waves uch, as those

for
&é%ﬁg]r eyt Wﬁ{fs?“élag ES sy BPshef iPRFRsioPed dat a
GO0UTYNI QRkw@RIink ADD typieelny predie dausdondeintcani@ thhﬁglﬁ Gne or more

enable the instructions carried b diato
SO0 Byt ATt Ao s ren e i 10 ge T S connection
nmsﬁgiwémﬁﬂﬁ@ﬂﬂmnt@aﬂ@ﬁhmm@mxbaméﬂbcﬁﬁﬂﬁﬁ@n&ﬂk@&a@ﬁbyan
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aayiced thetughragneiridovideplickendaa cGEEﬂ&dcaMWeG’t/chE hO\G pcbmmahly

nEfgrre ni;]o ag H%]C‘Eg gs o%altqaepvgdrk g%lntgmﬁ u&e electrical,
Emma@elﬁ'd_dkﬂﬂﬂﬁl’ﬁi@\dls taycaoly ki@ltah&tmmyarnhl Thesignals through the
S S B B S AR R ehEh B BBl
StREr Hedr um 1 6m WAT ¢h a conpiter ¢ ad'
pm@dﬂkSW&nwmdsmﬁ@ﬂnﬂhgﬁﬂdamhnméﬁmﬁadaUMermmwnaﬂwByebe
ol ye arr.ying o [ nces of one or
exe lmﬁg]Pﬁcgf%ﬂsrv%ws&%mgmng§ﬁgﬂigguﬁ’%xecutlon For
é&ﬂilﬁi)l e,Cantpateir sbstfmu@(t(} @n sendayessaged andireogivieala@ainelndidg program
T
ST SRSkl ReRiDh TR el OROR HBEE 318, 1 e
retrmeyexamplesesedver RZ) inpht llrmsnnt@rrsqued cegle el aephpircetld)n regram
d
B o RE ST, W R OREM nER T, 12 GRCRHhc Rk R 18
i[OH498- r eldhe recaivedriadeenaytby csamigd by prdsesselatls as 8 ismgecived, and/or
[ ) .
tsﬁ)féédag %t%gagg 'Flgxf]ézé daloAS} olrtll{eéﬁr IB%} ?(g%}lg g&ﬁgé R é%&%ééc%ﬁ&{ VA this
apppngpednauger systaay A0 paxehtaip hpdisatidneco mah%ﬁ@rrb @ba ggger wave.
@Hﬁle?{&% (ﬁﬁ‘g gﬂeaﬁca{tf@)ﬁ éiiﬁ;oﬁuﬁe%tsr@ e 1%'1{961y hﬁl@ @eenfcfe%ﬁbed with
processor 304 retrieves and executes
|f?f§1tef1%t) inBmerousTypecifip detpilschat Gy vardeiny éaplwerﬁémon renory
3@1 B a @Rt 'T@lﬂ@ltﬂeysol%eanﬁte%h%gveqmlﬁt&r (ﬂ%aggme(iﬁveﬁ&&l and is
her before or after execution by processor 304

[ﬂ@@%}i brspapleanis yshedhy Boentiansis terel qi glagmthat issue from this
GPPTEARGE & thO Spek e 86hAR 8V RdBuBIPMRIRGssh® including any subsequent

correction. Any definitions expressly set forth herein for terms contained in such claims
shall govern the meaning of such terms as used in the claims. Hence, no limitation,
element, property, feature, advantage or attribute that is not expressly recited in a claim
should limit the scope of such claim in any way. The specification and drawings are,

accordingly, to be regarded in an illustrative rather than a restrictive sense.
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bus 302. Conmuni cation interface 318 provides a

two-way data communi cation coupling to a network |ink
W@2@9t1hers9 i s connected to a | ocal network 322. PEDUS2009/038969

exanpl e, conmuni cation interface 318 may be an

integrated services digital network (1SDN) cardor a

nodemto provide a data communi cation connection to a

qqrasgpondi ng type of tel ephone line. As another

exanpl e, communi cation interface 318 may be a | ocal

Y I5fd4iNeY K (LAN) card to provide a data

QONMURAI 1§ @hdOD cERRORENbIRPeFOmAnEOMRALHRpRideAN. W r el ess

links may al so be inplemented. In any such .

i pl eFRSAYIRR] 15D 2 EBFHINPICEEEENCInAEEPR dya Daspd LR {Erasigisgjons of

recei ?/es ﬁda@@parck&aéag; ;ﬁi_deeclte[\xgaag BRtphGaldy oPfiveeRdnd a client, of a

signals that carry digital data streang representin .

various ty %@ﬁ@f‘)fﬂﬁm&% ﬁ%’fﬁ%‘rﬁ“‘[ ‘Efdﬁe?ﬁ’lu‘ir@iy\ﬁg PRV Ak l%ﬁgb’d na

typi cal | y pirdlLlasa dadta, canpuaiigat tancdiyrqugh one or

nore networks to other data devices. For exanple,

et woPHETEIHRE 5 6opgs) B Bi e ¢ B oh SR Ehr ugh

| ocal sdretigbe kg@@Rtdd@onncbdst daC-omped on &4latrcehior Wiadréithe

equi pnent operated hy an I nternet Service Provider
(s} 506, “PEBR SR Rind e kORI B ehHhihf oa i on
ser vi aps sohinguighagilegatadedndesiod datp dadedipaath@data center and the

conmuni cat i,.on_net wo n commonly referred to as.the .
ot o net 135 SRR IBNETRTE Dt B Rl RegSboMRection
both use edactrical, electromagnetic or optica

signals that carry digital data streans. The signals
t hrough the various networks and the signals on

et woilke hiethid 320lamnd, wherau gdereparrihumineaidnaiata cotm@rifea@euantity

Lch carr 1. . 0.an rom
3 By B0 R b I oPlelih A 8, PRUAR S YL BRVBHAL
trrclespoetvied.o quaetity nf Ertreasiisiad dit@ 0£483ts Goniyed, @nd sysd gip times
nd nmessages and receive data, including

g?gg?g%$%%de, t hrough the network(s), network link 320
and comuni cation interface 318. In the Internet

xanp r. . .
For e mpELH R ke RERNfifed LR FFcs o
eeerafhiclarative tonghikh 3PP aideesceithalicotas ingnpddnt er f ace

318. [0049] The received code may be executed by
processor 304 as it is received, and/or stored in

<t or adbe gelrpd ef Glamn 3.gvhestimde 2peetiaphis lagatipe isgtdiyage f or

| ater execution. In this manner, conputer system 300

may obtain application code in the formof a carrier
wave. Thamethed ploflags d rghesgie dic Rpeeaanhisrocasinh Bdi WBHNS  of

the invention have been described with reference to

numer ous specific details that may vary from .
ionpl edBhmgthpdal ¢lain hpyhersihthaclugist asveripged widpthg glignt geppprises
QX Sl BHMRf b RGGAPRhiO atMPaddless SR dRMENhdsORate@Nd 1S

i ntended by the applicants to be the invention, is the
set of clains that issue fromthis application, in the

speci fThemb@babE Olaihlb GiheSdis the GARlifE: df §RYSutink REASMmous

any subsequent
sysStem number.

8. The method of Claim 2, wherein aggregated connection data further comprises an

application that the server provides.
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correction. Any definitions expressly set forth herein

for ternms contained in such clains shall govern the
wore@nilfg3of such terns as used in the clai ns. PENTS20091G38969

limtation, elenment, property, feature, advantage or

attribute that is not expressly recited in a claim

should Iimt the scope of such claimin any way. The

gpeci frh&akinooodindg aVcRGS thd EnnedEhQath iD Bk ¥ived Bor e plurality
regarded in an illustrative rather than a restrictive

QEFEETTE RIS NWat is claimed is: 1. A method to

col l ect network perfornmance data, conprising:

receiving, froma plurality of servers, connection

dit a 6éggﬂnﬁbﬁﬂbﬁﬂﬁﬁgﬁ¥B@ﬁﬁﬁ@mﬁfh@a?%m%%ﬁ%éts sent and
recei ¥ @Rirdlyy dthervpisUwRdrbih YaddfseSef i Ricatedith ParGdul @hta c&fter of a
a pluralitg OE clients, wherein each of the plurality

of server sPHPREY OSSR ST a particul ar data center, of

a pl urablicyornderdataad cent ers; aggregati ng the

connectLp .dg;? fromthe plurality of servers; sorting
the add Sﬁ%% o &Yfinecti on data based upon the data

cent ewhwiirtke plbaliseimry@rers Stote@oatcedoraduth Based wi®h @fansmissions of
associated with the client; d . upon sorting th .

200r ogat o CoRHES Fahiate s Be e EHTE RbARra e gy of

and t he clisprraliassfatic@t,ed with the client, storing

t he sqrted,..aggregat ed, connecti.on data.,, 2. The nethod
of O QERURIGREFERR S BIsrion 88 shBe FirisRoomer
conpr ilsesll@tiousmtdr hygrefatad alieccopackiet datsent, a quantity
of restransmtted da ackets sent,.a ntity o
dat o DRI} B VIO RGHE B B P R by g oo
dat a packetester gbet viedervanid lacatgd dnd a ¢lpsterianesiaefl wditige client;
packe . h ' ) ' cl
Pesoorrairiphif FRAI8F Hanbl Tk putEhGL B bIE 1t 3h Bl
| ocat i on tdusmriagdeciated wWithalidrliests the fcolideom $einen stoiisg the sorted,
mapped. 4. aim 3, wherein the
geographic%%g%g??gﬂggggédgkty. 5. The nethod of O aim
3, wherein the geographic location is a country. 6.
he . or e . .
e TR S Lo BT, wh bR Ot L SR by
tod dath pediieta penit. R qudeitte 9regfansrhiged flate packets seas aompeiitedt daya
EcePEERRL G O (il BF R craftiGi€h Bath PRk SREED, Gha Rlund P ¢i
}Euteﬁﬁg ?;sé an' aut gnormtaas s;}st earl% Eurrber 8. TEe met E%cflmes
of dath aaokets, wher ei n aggregat ed connection data further
conprises an

12. The system of Claim 10, wherein the cluster associated with the client comprises a

geographic location to which an IP address of the client is mapped.

13. The system of Claim 10, wherein the cluster associated with the client comprises

an identifier of a routing to which an IP address of the client is associated.

14. The system of Claim 10, wherein the identifier of the routing is an autonomous

system number.
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application that the server provides.9. The nethod of
Claim8, wherein the connection data is received from
wo b@opbursal ity of servers continuously. 10. A BYEUSIN$/A38969
col l ect network performance data, conprising: a
plurality of servers, wherein each server is |ocated
in a particular data center of a plurality of data
a8nt enSonpuelldagild Q&aﬁh&ﬁﬁm c@mngo&wmlré {Vu&ies of
clients; wherejn the ality of servers store
conneHFV%ﬁmH%W%W%égﬁaeﬁﬁBW PYSH%WF%@FBH§@%@3d€P%Sﬂwcmeor
packeh@ﬁgﬁﬁ&m@ﬁﬂprecelved by the plurality of servers
and a client, of the plurality of clients; the

pl ur aF‘iC?ly‘/’e oS EPYELY %fé?ifderérﬁ‘?ﬂ‘éﬁi?fl?lbﬁlﬁt%%s%d YR9N{UgRs missions of

col l ecti 0rkia$e€152téﬁf!ts sehhzﬁld&édei\@abqup&ﬁawa ag@iregata@Sent, of a
t he connectio coIIec on se ver sorts

e ..
aggr egat edP! E@HW&%P?%FF Far5 g BpRHratifye ! s e E@h‘fcé‘iﬁd na
where the §ﬂm&mﬁdmsc&ﬁ@a@EQﬂ@ﬁmy@fdhwaﬁﬁﬁsaSSOC|ated

C on sorting the aggregated
Connet et Srpilen bt HeP SR S Es and t he
cl ust edrt @8 agQatAteddomicttion duer ikdédaupon tﬁehﬁtaﬁﬁhlhﬁ@hér@me server is
server storin orted re e ection data.
1T The” sy i Sk for ARRAR M Syirigat ec
conneopmnmnd@tme@@ﬂpﬂb@ﬁﬁmax@uamhbmydopmdhéammamMQmﬁdﬂm
sent, a quantit cket
a quantit yg% er %(ls[o%lateg &tﬁé the C 1ggte§;t§)/ré: élge SOT a U gﬁ%re%a e cfonnéctlon
re-transmdded data packets received, and round trip
times of data packets. 12. The systenmof C aim 10,

wherein the cluster associated with the client
donprHhesxmngﬂwgﬂdmhmomgenmdmmmﬁtmnmhﬁcwmaﬁnhg;w@ﬁﬂess

pn ect?on &y pr1 T%I%Qﬁ of Tra padRetS ¥Rt &L tity 1AL Paditiea
2ol il S of S TRRRRAY of B J0E OYRE HTL AL Parkh

Ter assodi a

cl@lrmml@@sselana q@etnﬂyldf den pm‘keta rgopiyed, pguemitnmi retirapsmifted data

%?gfeﬁsfgc Rfedtalﬂg r§inbi & tn!n ér’}g‘-e%d 14. The system of
G, wherein t ent| |er of the routing is an

aut ononous systen1nunber.15. A conput er -readabl e

S50r agfe {@:ﬁdu‘tﬂpr@aﬂaﬂlg %&q%ﬁgﬂl@dﬁ{n d?‘gflegmsl%%ﬁ&&ﬁ e QUuster

i nstruct executed by one or nore
pﬁ&@él@@é oith therdigBlensmphiges areeogipphidloeation drehish ag Il asldress of the
C &ﬁlwﬁa fyoma plurality of servers, connection data
base n transm ssions of

18. The computer-readable storage medium of Claim 16, wherein the geographic

location is a city.

19. The computer-readable storage medium of Claim 16, wherein the geographic

location is a country.
20. The computer-readable storage medium of Claim 15, wherein the cluster
associated with the client comprises an autonomous system number to which an IP

address of the client is associated.

21. The computer-readable storage medium of Claim 15, wherein the connection data

is received from the plurality of servers continuously.
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dat a packets sent and received by the plurality of
servers and a client, of a plurality of clients,
wobkevasti3each of the plurality of servers are POTES®UI038969
in a particular data center, of a plurality of data
centers; aggregate the connection data fromthe
plurality of servers; sort the aggregated connection
dat a based upon the data center where the server is
| ocated and a cluster associated with the client; and
gon 4Bt eqmrytarerdably pletrae Bdispritédaimoe: whirain agreerisdpon
teBned@d iAd et RS cBMPrideb 8n SPpiSRN RS HRGEREEHWIdh t he
client, store the sorted, aggregated connection dat a.
16. The conputer-readabl e storage nmedi um of C aim 15,
wher ei n aggregated connection data conprises a
guantity of data packets sent, a quantity of
re-transmtted data packets sent, a quantity of data
packets received, a quantity of re-transmtted data
packets received, and round trip tinmes of data
packets. 17. The conputer-readabl e storage nedi um of
Claim 15, wherein the cluster associated with the
client conprises a geographic location to which an IP
address of the client is mapped. 18. The
conput er -readabl e storage nediumof Caim 16, wherein
t he geographic location is a city. 19. The
conmput er -r eadabl e storage nmedi um of Cl aim 16, wherein
the geographic location is a country. 20. The
conput er -readabl e storage nedium of C aim 15, wherein
the cluster associated with the client conprises an
aut ononous system nunber to which an | P address of the
client is associated. 21. The conputer-readabl e
storage nedi um of C aim 15, wherein the connection
data is received fromthe plurality of servers
conti nuously. 22. The conputer-readabl e storage nedi um
of Claim 16, wherein aggregated connection data
further conprises an application that the server
provi des.
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